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TRACK BALL MECHANISM AND SWITCH
ARRANGEMENT

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a continuation-in-part of application
Ser. No. 08/347,930, now abandoned, and is related to
copending applications Ser. Nos. 08/347,747 and 08/347,

929, all filed Dec. 1, 1994 and all of which are assigned to
Zenith Electronics Corporation.

BACKGROUND OF THE INVENTION AND
PRIOR ART

‘This invention relates generally to remote control devices
and particularly to remote control devices that include a
so-called “track ball” mechanism. Track ball mechanisms
are commonly used in computer mouses and in some video
game control devices and are finding increasing use in
television receivers having on-screen menus.

In the copending applications referred to above, the ball
in the track ball mechanism of the controller is arranged for
limited vertical movement in response to finger or thumb
pressure for operating a switch that is positioned beneath the
ball. The switch is used to activate a “select” function, i.e.
initiate a control function or an option that is displayed on
the screen of the television receiver. The present invention

provides a simple, economic and improved track ball con-

troller that includes a track ball actuated switch.

OBJECTS OF THE INVENTION

A principal object of the invention is to provide a novel
track ball controller and switch arrangement.

Another object of the invention is to provide a simple, low
cost track ball controller having a separate track ball actu-
ated switch.

BRIEF DESCRIPTION OF THE DRAWINGS

‘These and other objects and advantages of the invention
will be apparent upon reading the following description in
conjunction with the drawings, in which:

FIG. 1 1s a simplified sectional plan view of a track ball
confroller constructed in accordance with the invention;

FIG. 2 is a partial side view of the controller of FIG. 1;

FIG. 3 is a sectional view taken along the line 3—3 of
FIG. 2

FIG. 4 is a partial view illustrating the track ball and
switch operation; and

FIG. 3 is a similar view indicating operation of a mechani-
cal shock protection feature of the invention.

DESCRIPTION OF THE PREFERRED
| EMBODIMENT

Referring to FIGS. 1, 2 and 3, a generally elongated
contoured housing base 10 of a track ball controller supports
a substantially similarly shaped printed circuit board 12
therein by means of one or more screws 14 that secure an
upper cover section (not shown) to housing base 10. The
housing base 10 is molded of rigid plastic and includes a
plurality of integral supports (not shown) therein that sup-
port printed circuit board 12. A track ball mechanism 16 is
mechanically mounted on and electrically coupled to printed
circuit board 12. A plurality of keys 18, a microprocessor 22,
a pair of batteries 24 and an LED 28 are all interconnected
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by means of a plurality of electrically conductive foils 26 on
printed circuit board 12 in a conventional manner.

A generally square shaped cantilevered portion 30 is
formed by a slot 29 in printed circuit support surface 12.
Track ball mechanism 16 is mounted on the upper side of
cantilever portion 30 and a switch 32 is mounted on the
lower side. Housing base 10 has a molded-in battery com-
partment 38 that includes an upraised boss 36 on its outer
surface (facing the underside of printed circuit board 12).
Switch 32 has a push button actuator 34 that is engageable
with boss 36. Track ball mechanism 16 comprises a ball 15
that is captivated in a base 17 when the upper cover section
1s secured in position over housing base 10. The track ball
mechanism 16 is a readily available off-the-shelf product
and includes the mechanical and electrical apparatus for
generating digital IR X-Y coordinate information represen-
tative of rotational movement of the ball 15. In particular, the
track ball mechanism includes a pair of rollers 19 and 31 that
are driven by ball 15 to turn well known IR code wheels.

As best shown in FIG. 4, the cantilever portion 30 of
printed circuit board 12 is sufficiently rigid to permit a user
to operate the ball 15 in a conventional, i.e. rotational,
manner while enabling the user to operate switch 32 by
applying downward pressure to ball 15. When ball 15 is
depressed, the cantilever portion 30 of printed circuit board
12 is defiected (as illustrated) and switch 32 is operated by
the push buttonr actunator 34 engaging boss 36 on the outer
surface of battery compartment 38 of housing base 10. It will
be appreciated that FIG. 3 exaggerates the amount of deflec-
tion to more clearly illustrate the switch operation. In
practice, the total deflection for normal operation of switch
32 is approximately 0.020 inches. Consequently, from the
user’s point of view, only ball 15 is moved downward; not
a portion of the printed circuit board. |

The provision of the relatively heavy batteries in the
compartment 38 of the remote controller can give rise to a
problem should the device be dropped on the ball from a
height of a few feet onto a relatively hard surface. When the
cantilever mounted switch 32 bottoms out against boss 36,
the rollers 19 and 31 can be bent due to the inertia involved.

To negate this possibility, boss 36 is also situated on a
cantilevered portion 39 formed in the outer surface of

battery compartment 38. As best seen in FIG. 3, the cross
section of cantilevered portion 39 is arcuate and it is situated
between the batteries 24. An upstanding pedestal portion 36a
adds strength to boss 36.

In FIG. 5, switch 32 (and actuator 34) is shown deflecting
cantilevered portion 39 away from the outer surface of
compartment 38 in response to ball 15 encountering a rigid
surface 40 (sufficient inertial force is assumed to be present
to cause the deflection of cantilevered portion 39). The
mechanical shock protection effect of cantilevered portion
39 cushions the loading of rollers 19 and 31 (and of switch
34) and prevents their being damaged. The shock, as men-
tioned above, is generally due to the controller device being
dropped onto ball 15, with surface 40 representing a floor.
The depiction in FIG. § is inverted to clarify the deflection
of cantilevered portion 39 by ready comparison to the
normal operation depicted in FIG. 4.

The inventive arrangement permits use of a standard track
ball mechanism in conjunction with a standard switch that is
operated in response to pressure applied to the ball. The
inventive arrangement thus provides a simple, inexpensive
track ball controller having a track ball operated switch.

It 1s recognized that numerous changes in the described
embodiment of the invention will be apparent to those
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skilled in the art without departing from its true spirit and
scope. The invention is to be limited only as defined in the
claims.

What is claimed is:

1. A track ball controller comprising:

a printed circuit board;

a track ball mechanism mounted on said printed circuit
board:

electrical connections on said printed circuit board con-
nected to said track ball mechanism and

a switch operable by deflection of said printed circuit
board.

2. The controller of claim 1 wherein said switch is

mounted on said printed circuit board and is operable by

engagement with an obstruction adjacent to said printed
circuit board.

3. The controller of claim 2 wherein said printed circuit

board includes a cantilevered portion supporting said track »

ball mechanism and wherein said switch is mounted on the
opposite side of said cantilevered printed circuit board.

4. The controller of claim 3, further including a housing
containing said printed circuit board, and wherein said
obstruction comprises;

a boss on said housing juxtaposed to said switch for
engagement therewith.
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S. The controller of claim 4 further comprising:

a second cantilevered portion, formed in said housing, and

supporting said boss.

6. The controller of claim S further including a battery
compartment formed in said housing and including said
second cantilevered portion.

7. A track ball controller comprising:

a housing;

a printed circuit board secured in said housing, said

printed circuit board including a cantilevered portion;

a track ball mechanism mounted on said cantilevered

portion; and

a switch mounted on the other side of said cantilevered

portion and operable by deflection of said cantilevered
portion forcing said switch to engage said housing
responsive to pressure on said track ball mechanism.

8. The controller of claim 7 further including a boss on
sald housing juxtaposed to said switch for engagement
therewith.

9. The controller of claim 8 further comprising a second
cantilevered portion, formed in said housing, and supporting

- said boss.

25

10. The controller of claim 9 further including a battery
compartment formed in said housing and including said
second cantilevered portion.
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